Macrophage TNF secretion in endotoxin tolerance: role of SAPK, p38, and MAPK.
Endotoxin (LPS) activation of macrophages results in phosphorylation of mitogen-activated protein kinases (MAPK), stress-activated protein kinases (SAPK), and p38 kinase. LPS pretreatment inhibits subsequent LPS-stimulated MAPK activation and TNF release and both were reversed if macrophages were treated with phorbol myristate acetate (PMA) before LPS stimulation. In this study we sought to determine if SAPK and p38 tyrosine kinases are required for TNF production and if LPS pretreatment alters their activation. TNF production by murine peritoneal exudate macrophages was determined 6 h after stimulation with 100 ng/mL of LPS +/- 24 h pretreatment with 10 ng/mL of LPS. The active, diphosphorylated forms of MAPK (p42, p44), SAPK (p46, p54), and p38 were assayed 30 min after LPS stimulation by Western immunoblot using specific antibodies. In some experiments a p38 kinase inhibitor (SB202190) or the protein kinase C activator (PMA) was added 1 h before LPS stimulation. LPS activated MAPK, SAPK, and p38. LPS pretreatment significantly inhibited MAPK, SAPK, and p38 activation by LPS stimulation. TNF protein secretion and MAPK activation in tolerant macrophages were restored by PMA treatment, but this did not restore SAPK activation. The p38 inhibitor SB202190 blocked LPS-stimulated TNF production. LPS pretreatment-induced tolerance decreased LPS-stimulated MAP, SAP, and p38 kinase activation. LPS tolerance in murine macrophages appears to be associated with specific, PMA-reversible defects in MAPK and p38 kinase activation.